Introduction
Let V (x) be the solution of the equation
where V 0 > 0. Rationalizing the denominator, we can write (1) in the more convenient form
Setting
in (2), we obtain
It follows from (4) that x = 0 if θ = 0 or θ = θ 0 , with
In the first case x = 0 and V = V 0 , and in the second x = 0 and V = V 0 sec 2 (θ 0 ) > V 0 . Equation (5) admits a solution only when 0 < V 0 < 2π (see Figure 1 ). Thus, (2) generates a family of curves for 0 < V 0 < 2π and it defines a single valued function V (x) for V 0 ≥ 2π (see Figure 2 ). This was observed before in [2] , but without any justification.
Behavior for small x
In this section we determine the expansion of V (x) in a neighborhood of the point (0, V 0 ) . We shall distinguish two cases, depending on V 0 = 2π and V 0 = 2π.
Case I: V 0 = 2π
We consider the following expansion for V (x)
where
Replacing (6) in (2) and expanding in powers of x, we obtain and, in general, a n is a polynomial of degree n in ω.
In Figures 3 and 4 , we graph V (x) and the first 10 terms of (6) with V 0 = 3.1 and V 0 = 7.1, respectively. 
Case II: V 0 = 2π
Since ω = ∞ when V 0 = 2π, the expansion (6) is no longer valid. Instead, we shall use
Replacing (8) in (2) and expanding in powers of x, we get
, b 5 = 92 130977
, . . . .
In Figure 5 we sketch V (x) and the the first 10 terms of (8).
Asymptotic behavior
We shall now analyze the behavior of V (x) as x → ∞. From (2) we have
, |x| → ∞
where LW (·) represents the Lambert-W function [1] . Note that the asymptotic behavior is independent of V 0 , as suggested by Figure 2 .
In Figure 6 we graph V (x) and its asymptotic approximation (9). 
